
US 20080060186Al 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2008/0060186 A1 

Herdendorf et al. (43) Pub. Date: Mar. 13, 2008 

(54) 

(75) 

(73) 

(21) 

(22) 

HEAD GIMBAL ASSEMBLY LOADING WITH 
FIXED MOUNTING SURFACE 

Inventors: Brett Robert Herdendorf, Mound, 
MN (US); Ronald Eldon 
Anderson, Lakeville, MN (US) 

Correspondence Address: 
SHUMAKER & SIEFFERT, P. A. 
1625 RADIO DRIVE, SUITE 300 
WOODBURY, MN 55125 

Publication Classi?cation 

(51) Int. Cl. 
G11B 5/48 (2006.01) 
G11B 5/127 (2006.01) 

(52) Us. or. ................... ..29/603.03;360/245.3;29/737 

(57) ABSTRACT 

A device comprises a mounting surface con?gured to mount 
a head gimbal assembly (HGA), a housing that pivots 
relative to the mounting surface, and a mechanism coupled 
to the housing that de?ects the HGA When the housing 
pivots relative to the mounting surface. For example the 
mechanism may be a pneumatically actuated ?nger that 
pulls the HGA toWards the housing. The device may be used 
to load the HGA on a rotating test disc. Once loaded on the 
test disc, the HGA is supported only by the mounting surface 
and an air hearing at an interface of a slider of the HGA and 
the test disc. Embodiments of the invention may provide 
precise and repeatable positioning of the HGA because 
dimensional tolerances and vibrations in the mechanism are 
not transferred to the HGA once it is loaded on the test disc. 
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HEAD GIMBAL ASSEMBLY LOADING WITH 
FIXED MOUNTING SURFACE 

TECHNICAL FIELD 

[0001] The invention relates to testing head gimbal assem 
blies for disc drives. 

BACKGROUND 

[0002] In the disc drive industry, head gimbal assemblies 
(HGAs) may be individually tested prior to installation in a 
disc drive. Testing an HGA may include positioning the 
HGA adjacent to a rotating test disc and reading to and/or 
Writing from the test disc With the HGA. Accurate position 
ing of the HGA adjacent to the test disc is required to reliably 
determine its suitability for inclusion in a disc drive. For 
example, performances of an HGA during read and Write 
operations may be dependent on the location and skeW of the 
HGA relative to the test disc. Furthermore, contact betWeen 
the HGA and the test disc is undesirable because it may 
damage the test disc and/or the HGA. 

SUMMARY 

[0003] In general, the invention is directed to techniques 
providing repeatable and reliable positioning of HGAs. 
Embodiments of the invention alloW mounting a head gim 
bal assembly (HGA) on a ?xed mounting surface, mechani 
cally de?ecting the HGA to reduce its height above the 
mounting surface, moving the mounting surface to locate the 
HGA adjacent to a rotating test disc and releasing the HGA 
under control to alloW the HGA to form an air bearing With 
the test disc Without impacting the test disc. Once released, 
the HGA is supported only by the ?xed baseplate and the air 
bearing. Importantly, mechanisms used to de?ect the HGA 
do not also support the HGA during its testing. In this 
manner, embodiments of the invention eliminate possible 
sources of variation in positioning HGAs during testing. 
This may increase the precision and reliability of testing of 
HGAs. 
[0004] In one embodiment, the invention is directed to a 
device comprising a mounting surface con?gured to mount 
a head gimbal assembly, a housing that pivots relative to the 
mounting surface, and a mechanism coupled to the housing 
that de?ects the head gimbal assembly When the housing 
pivots relative to the mounting surface. 
[0005] In another embodiment, the invention is directed to 
an assembly comprising a head gimbal assembly, a rotatable 
disc, and a head gimbal assembly loader. The head gimbal 
assembly loader includes a mounting surface con?gured to 
mount the head gimbal assembly, a housing that pivots 
relative to the mounting surface, and a mechanism coupled 
to the housing that de?ects the head gimbal assembly When 
the housing pivots relative to the mounting surface. 
[0006] In another embodiment, the invention is directed to 
a method comprising mounting a head gimbal assembly on 
a mounting surface, de?ecting the head gimbal assembly by 
actuating a retractable ?nger mounted to a housing toWards 
the housing, pivoting the housing relative to the mounting 
surface to further de?ect the head gimbal assembly, posi 
tioning the head gimbal assembly adjacent to a disc, and 
loading the head gimbal assembly on the disc. 
[0007] The details of one or more embodiments of the 
invention are set forth in the accompanying draWings and 
the description beloW. In addition to the details described in 

Mar. 13, 2008 

this summary or the invention, other features, objects, and 
advantages of the invention Will be apparent from the 
folloWing description and draWings, and from the claims. 

BRIEF DESCRIPTION OF DRAWINGS 

[0008] FIGS. 1A-1E are conceptual illustrations of the 
operation of a head gimbal assembly (HGA) loader. 
[0009] FIG. 2 is an exploded vieW of an HGA load 
mechanism for an HGA loader. 
[0010] FIG. 3 is a close-up vieW ofa portion of the HGA 
load mechanism shoWn in FIG. 2 including a pivoting 
housing, a retractable ?nger and a piston assembly. 
[0011] FIG. 4 illustrates an HGA mounted on an HGA 
loader. 
[0012] FIG. 5 illustrates the HGA mounted on the HGA 
loader of FIG. 4, Wherein the HGA is loaded on a test disc. 

DETAILED DESCRIPTION 

[0013] FIGS. 1A-1E are conceptual illustrations of the 
operation of head gimbal assembly (HGA) loader 100 as it 
loads HGA 120 on test disc 140. Components of HGA loader 
100 are mounted on baseplate 102. Actuator 104, HGA 
platform 106 and pivot bracket 108 are all ?xedly coupled 
to baseplate 102. These components of HGA loader 100 are 
?xed relative to each other; their ?xed positions are repre 
sented by the shading lines in FIGS. 1A-1E. Housing 110 
pivots relative to baseplate 102 and is mounted to baseplate 
102 via snap-lock interface 117 at pivot bracket 108. Actua 
tor 104 is operable to pivot housing 110 by moving linkage 
114. Housing 110 holds the mechanism for retractable ?nger 
112, Which is operable to de?ect HGA 120 as shoWn in FIG. 
1B. 
[0014] Before HGA 120 can be loaded on test disc 140, it 
must ?rst be mounted to HGA loader 100. As illustrated in 
FIG. 1A, HGA 120 is mounted on mounting surface 107 of 
HGA platform 106. HGA 120 may be positioned on mount 
ing surface 107 using pick and place techniques. Because 
HGA platform 106 is ?xedly coupled to baseplate 102, the 
location of baseplate 102 provides a direct reference point 
for the location of HGA 120 When mounted to mounting 
surface 107. 
[0015] To locate HGA 120 precisely on mounting surface 
107 of HGA platform 106, HGA 120 may include a boss 
hole and one or more a tooling hole, Which line up With a 
boss hole pin and alignment pins on mounting surface 107. 
Techniques for precisely mounting an HGA are described in 
United States Patent Publication 2005/020979 by Anderson 
et al., the entire content of Which is incorporated herein by 
reference. Techniques to precisely locate HGA 120 on HGA 
platform 106 other than those described in United States 
Patent Publication 2005/020979 by Anderson et al. are also 
possible. 
[0016] When in a raised position relative to HGA platform 
106, e.g., as shoWn in FIG. 1A, retractable ?nger 112 alloWs 
HGA 120 to be moved on to or off of HGA platform 106. As 
shoWn in FIG. 1B, once HGA 120 is mounted on HGA 
platform 106, retractable ?nger 112 pulls HGA 120 toWards 
housing 110 to de?ect HGA 120 such that the distance from 
head 122 to base plate 102 is slightly greater than the target 
distance, Which is the distance from head 122 to base plate 
102 When HGA 120 is supported by air bearing 142 (FIG. 
1E). The target distance is also knoWn as the Z-height. 
Retractable ?nger 112 may be actuated using a hydraulic or 
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pneumatic piston, by other mechanical means, or by any 
combination thereof. As another example, retractable ?nger 
112 may be actuated pneumatically, but biased in one 
direction With a spring. 

[0017] As previously mentioned, housing 110 is mounted 
to baseplate 102 With pivot bracket 108. Housing 110 
attaches to pivot bracket 108 via snap-lock interface 117. 
Snap-lock interface 117 alloWs housing 110 to be easily 
removed, e.g., for replacement or service. Similarly, linkage 
114 connects to housing 110 With snap-lock interface 115. 
As shoWn in FIG. 1C, after ?nger 112 is retracted, actuator 
104 pulls linkage 114 in direction 132 to pivot housing 110 
in direction 134 to further de?ect HGA 120 beloW the plane 
of the disc to enable moving the HGA adjacent to disc 140 
Without crashing head 122 into disc 140. Housing 110 pivots 
relative to mounting surface 107; hoWever, the relative angle 
of mounting surface 107 compared to the disc 140 does not 
change. For example, mounting surface 107 may remain 
parallel to disc 140 as housing 110 pivots relative to mount 
ing surface 107. Actuator 104 may any variety of actuator, 
such as a pneumatic actuator or a mechanical actuator With 

a servo controlled motor. HoWever, using a servo controlled 
motor actuator may alloW for accurate velocity control for 
tilting housing 110. 
[0018] FIG. 1D illustrates locating HGA loader 100 such 
that HGA 120 is adjacent to test disc 140. The exact position 
of HGA 120 relative to test disc 140 can be determined from 
the position of baseplate 102. For example, baseplate 102 
may be moved in direction 135 using one or more servo 
controlled motors. Other techniques for moving baseplate 
102 may also be used. In other embodiments, test disc 140, 
rather than HGA loader 100, may be moved to locate HGA 
120 adjacent to test disc 140. 

[0019] As shoWn in FIG. 1E, once positioned adjacent to 
test disc 140, HGA 120 is loaded on test disc 140. Loading 
HGA 120 on test disc 140 is accomplished by tilting housing 
110 upWards in direction 136 using actuator 104 to push 
linkage 114 in direction 139. Test disc 140 rotates, Which 
creates pressure at the interface betWeen head/ slider 122 and 
test disc 140 to form air bearing 142. Eventually, this 
pressure creates a force on head/slider 122 that to form air 
bearing 142 betWeen head 122 and test disc 140. Housing 
110 continues to pivot past the point that the force of air 
bearing 142 overcomes the gimbal force of HGA 120 to such 
that ?nger 112 no longer touches HGA 120. Once ?nger 112 
no longer touches HGA 120 and HGA 120 reaches a 
substantially stable Z-height relative to test disc 140, HGA 
120 is considered to be loaded on test disc 140. Once loaded 
on test disc 140, HGA 120 is supported only by HGA 
platform 106 and air bearing 142. In this manner, vibrations, 
tolerances and other dimensional variations in the moveable 
components of HGA loader 100, including actuator 104, 
linkage 114, housing 110, snap-lock interface 115, snap-lock 
interface 117 and ?nger 112, do not affect the position of 
HGA 120 once it is loaded on test disc 140. 

[0020] The position of HGA 120 directly correlates to the 
position of baseplate 102. HGA 120 does not touch housing 
110 during testing of HGA 120, and the precise position of 
HGA 120 can be determined from the position of baseplate 
102. Because baseplate 102 provides a large and stable 
platform for HGA loader 100, its position is relatively easy 
to control and measure. By controlling and measuring the 
position of baseplate 102, the position of HGA 120 and other 
HGAs for testing can also be controlled and measured. For 
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example, the Z-height distance of baseplate 102 relative to 
test disc 140 can be accurately controlled and measured to 
provide a precise and repeatable Z-height for testing of HGA 
120 and other HGAs. 

[0021] Furthermore, HGA loader 100 may provide other 
advantages. For example, HGA loader 100 alloWs HGA 120 
to be loaded on test disc 140 at any location. This may 
reduce costs associated With testing compared to testing 
equipment that only provides loading at a single radius. For 
example, a test disc may be locally damaged if an HGA 
crashes on its surface. HGA loader 100 Would alloW further 
testing of HGAs by locating the HGAs at a different radius 
on the test disc than that of the damaged portions. 

[0022] FIG. 2 illustrates a line draWing of HGA load 
mechanism 200 for an HGA loader. FIG. 3 illustrates piston 
assembly 259, Which is part of HGA load mechanism 200. 
Piston assembly 259 includes pivoting housing 210, piston 
260 and retractable ?nger 264. HGA load mechanism 200 
operates is a substantially similar manner as the load mecha 
nism of HGA loader 100. For brevity, some features of HGA 
load mechanism 200 that are the same or similar to features 
discussed With respect to HGA loader 100 are discussed in 
limited detail, or in some cases not at all, With respect to 
HGA load mechanism 200. 

[0023] HGA load mechanism 200 includes a linkage 214, 
Which connects to HGA load mechanism 200 at pin 215. 
HGA load mechanism 200 is operable to pivot housing 
about pins 217. Linkage 214 also connects to an actuator 
(not shoWn). Pivot bracket 208 includes notches 209, Which 
combine With pins 217 to form a snap-lock interface to hold 
housing 210. Pivot bracket 208 is secured to a baseplate (not 
shoWn) and is ?xed relative to a mounting surface (not 
shoWn) for an HGA. 
[0024] HGA load mechanism 200 includes retractable 
?nger 264, Which is operable to de?ect a head gimbal 
assembly toWards housing 210. Retractable ?nger 264 is 
actuated by piston 260, Which ?ts into cylinder 263 on 
housing 210. O-ring 262 ?ts on piston 260 to form a seal 
With cylinder 263. Cylinder 263 is biased doWnWard by 
spring 267, Which also pushes upWards on cover 266. Cover 
266 is held to housing 210 With screW 268. Cylinder 263 
pneumatically operated via air inlet 250. Finger 264 moves 
in conjunction With cylinder 263. Pins 265 of ?nger 264 
folloW grooves in housing 210 to rotate ?nger 264 aWay 
from the top surface of cover 266 When ?nger 264 is fully 
extended. This alloWs positioning of an HGA above cover 
266 Without interference from ?nger 264. 
[0025] FIG. 4 illustrates HGA 320 mounted on HGA 
loader 300. FIG. 5 illustrates the HGA 320 mounted on an 
HGA loader 300 and loaded on test disc 340. HGA loader 
300 operates is a substantially similar manner as HGA 
loader 100 and HGA load mechanism 200. For brevity, some 
features of HGA loader 300 that are the same or similar to 
features discussed With respect to HGA loader 100 and HGA 
load mechanism 200 are discussed in limited detail, or in 
some cases not at all, With respect to HGA loader 300. 

[0026] HGA loader 300 is operable to load HGA 320 on 
test disc 340. Actuator 304, HGA platform 306 and pivot 
bracket 308 are all ?xedly coupled to baseplate 302. Hous 
ing 310 is mounted to baseplate 302 via snap-lock interface 
317 at pivot bracket 308. Actuator 304 is operable to pivot 
housing 310 by moving linkage 314. Housing 310 holds the 
mechanism for retractable ?nger 312, Which is operable to 
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pull HGA 320 towards housing 310. Retractable ?nger 312 
may be actuated using a hydraulic or pneumatic piston, or by 
other mechanical means. 

[0027] HGA 320 is precisely located on mounting surface 
307 of HGA platform 306. HGA 320 may include boss hole 
381 and a tooling holes 383, Which line up With a boss hole 
pin and alignment pins on HGA platform 306. 
[0028] Actuator 304 pulls linkage 314 in direction 332 to 
pivot housing 310 in direction 334 to de?ect HGA 320 
beloW the plane of the disc to enable moving HGA 320 
adjacent to disc 340 Without crashing head 322 into disc 340. 
Then HGA 320 is moved adjacent to test disc 340, Where it 
can be loaded on test disc 340. 

[0029] Loading HGA 320 on test disc 340 is accomplished 
by tilting housing 310 upWards using actuator 304. An air 
bearing is formed at the interface of test disc 340 and 
head/slider 322. Eventually, this pressure creates a force on 
head/slider 322 that overcomes the gimbal force of HGA 
320 to create air bearing 342. The housing continues to pivot 
past the point that the force of air bearing 342 overcomes the 
gimbal force of HGA 320 such that ?nger 312 no longer 
touches HGA 320. Once ?nger 312 no longer touches HGA 
320, HGA 320 is considered to be loaded on test disc 340. 
Once loaded on test disc 340, HGA 320 is supported only by 
HGA platform 306 and air bearing 342. In this manner, 
vibrations, tolerances and other dimensional variations in 
the moveable components of HGA loader 300, including 
actuator 304, linkage 314, housing 310, snap-lock interface 
315, snap-lock interface 317 and ?nger 312, do not affect the 
position of HGA 320 once it is loaded on test disc 340. 
[0030] HGA loader 300 alloWs HGA 320 to be loaded on 
test disc 340 at any location. Furthermore, the position of 
HGA 320 relative to test disc 340 may be changed during 
testing. For example, by moving base 302 along line 376, 
HGA 320 may be moved to any radius of test disc 340 along 
line 377. Mechanisms that may be used to precisely position 
HGA 320 include, but are not limited to, rotary actuators, 
linear servo, or stepper motors con?gured to move base 302. 
[0031] Various embodiments of the invention have been 
described. HoWever, various modi?cations can be made to 
the described embodiments. For example, embodiments 
Were described With respect to precisely positioning HGAs 
for testing With a test disc. HoWever, HGAs may be posi 
tioned using the same techniques to read from or Write data 
to a data storage disc. Additionally, in described embodi 
ments an HGA loader Was positioned adjacent to a disc 
rotating about a stationary axis. In other embodiments, the 
disc may be positioned adjacent to a stationary HGA loader 
holding and HGA. These and other embodiments are Within 
the scope of the folloWing claims. 

1. A device comprising: 
a mounting surface con?gured to mount a head gimbal 

assembly; 
a housing that pivots relative to the mounting surface; and 
a mechanism coupled to the housing that de?ects the head 

gimbal assembly When the housing pivots relative to 
the mounting surface. 

2. The device of claim 1, Wherein the mechanism includes 
a retractable ?nger operable to pull the head gimbal assem 
bly toWards the housing. 

3. The device of claim 2, further comprising a base that is 
?xed relative to the mounting surface, Wherein the mecha 
nism further includes: 
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an actuator mounted to the base; and 

a linkage that connects the actuator to the housing, 
Wherein the actuator pivots the housing by moving the 
linkage relative to the base. 

4. The device of claim 3, Wherein the linkage connects to 
the housing With a snap-lock interface. 

5. The device of claim 2, Wherein the housing holds a 
piston that actuates to extend and retract the ?nger. 

6. The device of claim 5, Wherein the piston is operated 
pneumatically. 

7. The device of claim 1, Wherein the mechanism de?ects 
the head gimbal assembly to alloW the head gimbal assem 
bly to be loaded on a disc Without impacting the disc. 

8. An assembly comprising: 
a head gimbal assembly; 
a rotatable disc; and 
a head gimbal assembly loader including, 

a mounting surface con?gured to mount the head 
gimbal assembly, 

a housing that pivots relative to the mounting surface, 
and 

a mechanism coupled to the housing that de?ects the 
head gimbal assembly When the housing pivots rela 
tive to the mounting surface. 

9. The assembly of claim 8, Wherein the mechanism is a 
?rst mechanism, further comprising a second mechanism 
that moves the head gimbal assembly loader to locate the 
head gimbal assembly adjacent to a rotatable disc. 

10. The assembly of claim 9, Wherein the second mecha 
nism includes a servo controlled linear motor. 

11. The assembly of claim 8, Wherein the mechanism 
includes a retractable ?nger operable to pull the head gimbal 
assembly toWards the housing. 

12. The assembly of claim 8, further comprising a base 
that is ?xed relative to the mounting surface, Wherein the 
mechanism further includes: 

an actuator mounted to the base; and 

a linkage that connects the actuator to the housing, 
Wherein the actuator pivots the housing by moving the 
linkage relative to the base. 

13. The assembly of claim 8, Wherein the housing holds 
a piston that actuates to extend and retract the ?nger. 

14. The assembly of claim 13, Wherein the piston is 
operated pneumatically. 

15. The assembly of claim 13, further comprising a spring 
that biases the piston to a position in Which the ?nger is 
retracted 

16. The assembly of claim 8, Wherein the mechanism 
de?ects the head gimbal assembly to alloW the head gimbal 
assembly to be loaded on a disc Without impacting the disc. 

17. A method comprising: 
mounting a head gimbal assembly on a mounting surface; 
de?ecting the head gimbal assembly by actuating a 

retractable ?nger mounted to a housing toWards the 
housing; 

pivoting the housing relative to the mounting surface to 
further de?ect the head gimbal assembly; 

positioning the head gimbal assembly adjacent to a disc; 
and 

loading the head gimbal assembly on the disc. 
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18. The method of claim 17, wherein pivoting the housing 20. The method of claim 17, positioning the head gimbal 
relative to the mounting Surface to further de?ect the head assembly adjacent to a disc includes moving the mounting 
gimbal assembly does not change the relative angle of the 
mounting surface compared to the disc. 

19. The method of claim 17, further comprising testing the 
head gimbal assembly to determine its suitability for inclu 
sion in a disc drive. * * * * * 

surface to a precise position relative to the disc. 


